A novel actinobacterial strain, T , was isolated from the vaginal fluid of a Korean female and was characterized by a polyphasic approach. The strain was a facultatively anaerobic, Gram-stain-positive, non-spore-forming, non-motile, catalase-positive and oxidase-negative short rod. Colonies were creamy white, of low convexity and 1-2 mm in diameter after growth on DSM 92 agar plates at 37 8C for 2 days. The most closely related strains were Dermabacter hominis DSM 7083 T and Helcobacillus massiliensis 6401990 T (98.3 and 96.3 % 16S rRNA gene sequence similarity, respectively). The isolate grew optimally at 37 8C and pH 7 in the presence of 0.5 % (w/v) NaCl. The cell-wall peptidoglycan contained meso-diaminopimelic acid and the cell-wall hydrolysates contained ribose, galactose and glucose. The DNA G+C content was 62.6 mol% and the mean DNA-DNA relatedness value of the isolate to D. hominis DSM 7083 T was 31.1¡3.0 % (reciprocal: 48.2¡5.3 %). The major cellular fatty acids (.10 %)
Members of the family Dermabacteraceae, which belongs to the order Actinomycetales, are presently classified into four genera: Dermabacter , Brachybacterium , Devriesea (Martel et al., 2008) and Helcobacillus (Renvoise et al., 2009) . Among them, strains of the genus Dermabacter were first isolated from human skin and assigned to a novel species of this new genus, Dermabacter hominis . Members of the genus Dermabacter have been recognized as CDC group 3 and group 5 coryneform bacteria based on 16S rRNA gene sequence analysis (Funke et al., 1994) , and have subsequently been isolated from a variety of clinical specimens, such as blood cultures (Gó mez-Garcés et al., 2001) , fatal septicaemia (Lee et al., 2011) , cutaneous abscesses (Martin et al., 2009) , peritoneal fluid (Radtke et al., 2001 ), a brain biopsy specimen (Bavbek et al., 1998) and chronic osteomyelitis (Van Bosterhaut et al., 2002) , suggesting this micro-organism to be an opportunistic pathogen. It has been more than 25 years since Dermabacter hominis was first described. However, no report of other species in the genus Dermabacter has been published since then.
To investigate their microbial diversity using both cultureindependent and culture-dependent techniques, the vaginal fluids of Korean females were collected under strictly anaerobic conditions. During ongoing isolation and identification using the single colony isolation and colony PCR methods, a novel strain related to the genus Dermabacter was isolated and characterized. Based on the polyphasic taxonomic analyses in this study, it is proposed that the isolate should be assigned to a novel species of the genus Dermabacter.
To maintain vaginal fluid samples under strictly anaerobic conditions, a mobile sampling system was designed by our research group (Fig. S1 , available in the online Supplementary Material), which consisted of a gas regulator, an aluminium gas cylinder containing N 2 /CO 2 /H 2 (86 : 7 : 7), a gas cylinder trolley, a pressurized anaerobic jar (3.5 litres, HP0011A; Oxoid), a gassing line and palladium catalyst. Immediately after collection from a Korean female using an endocervical brush, fresh vaginal fluid was placed in the anaerobic jar, followed by flushing with an N 2 /CO 2 /H 2 (86 : 7 : 7) gas mixture for 15 min; the anaerobic jar was then pressurized to 0.6 atm to prevent oxygen contamination. The sample was directly transferred from the hospital to the laboratory and was placed into an anaerobic chamber (Coy Laboratory Products). The endocervical brush with vaginal fluid was transferred to an Eppendorf tube containing 1 ml anaerobic DSM 104 medium (http://www.dsmz.de/microorganisms/medium/ pdf/DSMZ_Medium104.pdf). Suspension, serial dilution and spreading of samples onto DSM 104 agar plates were performed as described previously (Chang et al., 2015) . All procedures for isolation of vaginal microbes were performed under strictly anaerobic conditions, as described previously (Lee et al., 2013) . Agar plates were placed in an incubator (SNT) set to 37 8C in the anaerobic chamber with an N 2 /CO 2 /H 2 (86 : 7 : 7) gas phase for 7 days. A novel bacterial strain designated AD1-86
T was successfully isolated from the 10
25
-fold diluted vaginal fluid of a 54-year-old Korean female.
The strain was isolated in pure culture by more than three rounds of single colony isolation, and culture purity was evaluated by assessment of cell morphology after Gram staining and the DNA sequence peaks resulting from colony PCR amplification of the 16S rRNA gene as described previously (Chang et al., 2015) . After confirming that the closest relative of strain AD1-86 T was D. hominis DSM 7083 T , the growth medium was changed from DSM 104 to DSM 92 (https://www.dsmz.de/microorganisms/ medium/pdf/DSMZ_Medium92.pdf) and the isolate was cultivated under aerobic conditions. Strain AD1-86 T was maintained as lyophilized cultures at 4 8C and in 5 % DMSO at 280 8C. D. hominis DSM 7083 T and Helcobacillus massiliensis DSM 23040 T (56401990 T ) were obtained from the DSMZ and used as reference strains for taxonomic comparisons in this study. Unless indicated otherwise, morphological, physiological, molecular and chemotaxonomic analyses were performed using cells grown on DSM 92 agar plates (1.5 %, w/v, agar) at 37 8C under aerobic conditions. The morphology and size of colonies were observed on DSM 92 agar plates after 2 days of incubation at 37 8C. Gram staining, spore formation and cell morphology were examined as described previously (Lee et al., 2014) . Colonies of strain AD1-86 T were creamy white, of low convexity and 1-2 mm in diameter. Cells were facultatively anaerobic, Gram-stain-positive, non-motile, non-sporeforming short rods (0.6-0.8 mm in width and 0.9-1.1 mm in length). Transmission electron microscopy was performed as described previously (Zillig et al., 1990; Chang et al., 2015) and short rod-shaped cells in pairs or chains were observed (Fig. S2 ).
Catalase and oxidase activities were evaluated as described previously (Bang et al., 2015) . Strain AD1-86 T was determined to be catalase-positive and oxidase-negative. To determine the temperature and pH ranges for growth, cultures were incubated on DSM 92 agar plates at 5-55 8C with 5 8C increments and at pH 4-13 at increments of 1.0 pH unit. The pH of the agar was verified after autoclaving. DSM 92 agar plates supplemented with NaCl were prepared, and growth with 0-14 % (w/v) NaCl (at increments of 1.0 % NaCl) at 37 8C was evaluated. All experiments were performed in duplicate. Strain AD1-86 T exhibited growth with up to 8 % (w/v) NaCl, at 25-45 8C (optimum, 37 8C) and at pH 6-8 (Table 1) . The growth ranges of the isolate differed markedly from those of the reference strains (Table 1) .
Physiological and biochemical characteristics were determined at 37 8C using API ZYM, API 50CH and API Coryne kits (bioMeriéux), according to the manufacturer's instructions. All API tests were performed in duplicate. The results of API tests of strain AD1-86
T are described in detail in the species description and the differences between strain AD1-86
T and the two reference strains are shown in Table 1 .
Fatty acid methyl ester analysis was performed as described previously (Lee et al., 2014) . A loop of cell mass cultured on DSM 92 agar plates for 2 days at 37 8C was used, and fatty acid methyl ester profiles were determined using the TSBA6 database of the MIDI System (Sherlock Microbial Identification System, version 6.1). The following cellular fatty acids were detected in strain AD1-86 T : anteiso-C 17 : 0 (44.0 %), anteiso-C 15 : 0 (26.0 %), iso-C 16 : 0 (13.4 %), iso-C 15 : 0 (9.6 %), C 16 : 0 (3.1 %) and iso-C 17 : 0 (1.3 %). The fatty acid methyl ester profiles of the new isolate and D. hominis DSM 7083 T were similar (Table S1 ). The only difference was a higher level of anteiso-C 15 : 0 in strain AD1-86 T (26.0 %) than in D. hominis DSM 7083 T (17.4 %). However, marked differences were observed between strain AD1-86
T and H. massiliensis 6401990 T . Fatty acid analyses were performed in duplicate; mean values (¡SD) are shown in Table S1 .
Whole-cell sugar contents were determined by TLC as described previously (Becker et al., 1965; Lee et al., 2014) . TLC analysis of whole-cell hydrolysates showed that all tested strains, including the new isolate, contained ribose, glucose and galactose (Fig. S3) . Analysis of polar lipids by two-dimensional TLC was carried out by the Identification Service of the DSMZ. Polar lipids from 100 mg of freezedried cell material were extracted, recovered and separated as described previously (Renvoise et al., 2009) . The polar lipid profile of strain AD1-86 T consisted of phosphatidylglycerol, diphosphatidylglycerol, two aminolipids and a glycolipid (Fig. S4) . The cell-wall diamino acid was analysed from whole-cell hydrolysates using cellulose TLC plates as described previously (Lee et al., 2014; Rhuland et al., 1955) . Strain AD1-86
T possessed meso-diaminopimelic acid as the cell-wall diamino acid, which is consistent with that of D. hominis DSM 7083 T . According to methods described previously (Lee et al., 2014; Nakagawa & Yamasato, 1993) , respiratory quinones were extracted and identified from 300 mg of freeze-dried cells and analysed using HPLC (Hitachi L-5000) with a reversed-phase column (YMC Pack ODS-A). The major menaquinone was MK-9 (46.1 %), but substantial amounts of MK-8 (33.1 %) and MK-7 (20.8 %) were also detected in strain AD1-86
T . The type strain of D. hominis contained a larger proportion of MK-9 (75.0 %) compared with strain AD1-86 T (Table 1) .
Cells from 2 l cultures of strain AD1-86 T and the two reference strains were harvested during the late exponential phase, and genomic DNA was purified as described previously (Lee et al., 2013) for 16S rRNA gene amplification, G+C content analysis and DNA-DNA hybridization. The G+C content was determined by the method of Mesbah et al. (1989) using a YMC-Triat C18 column (15064.6 mm). Genomic DNA of Escherichia coli KCTC 2441 T was used as the standard. The DNA G+C content of strain AD1-86 T was 62.5 mol%, which is similar to that of D. hominis DSM 7083 T (Table 1) . DNA-DNA hybridization was performed in quadruplicate at a hybridization temperature of 50 8C (calculated with correction for the presence of 50 % formamide) using photobiotinlabelled probes in microplate wells, as described previously (Ezaki et al., 1989 T is below the threshold value (70 %) for species discrimination (Wayne et al., 1987) .
The 16S rRNA gene of strain AD1-86 T was amplified using the universal primers 27F and 1492R as described previously (Lee et al., 2014) . The purified PCR products were sequenced by Solgent. SeqMan software (DNASTAR) was used to obtain the assembled 16S rRNA gene sequence. An almost-complete 16S rRNA gene sequence (1450 bp) of strain AD1-86 T was obtained and used to search for phylogenetically related type strains. The 16S rRNA gene sequences of related species were extracted from the EzTaxon-e server 2.1 (http://eztaxon-e.ezbiocloud.net; Kim et al., 2012) and pairwise sequence similarities were determined using the EzTaxon-e server software. Multiple alignments with closely related sequences were performed using CLUSTAL W, as described previously (Thompson et al., 1994) . Phylogenetic trees were reconstructed based on 16S rRNA gene sequences using the neighbourjoining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) 6-8 (7) 6-9 (7) 6-9 (7) NaCl range (%) (optimum) 0-8 (0.5) 0-10 (0.5-1.0) 0-14 (0. based on 1000 resamplings (Felsenstein, 1985) . Phylogenetic comparison of strain AD1-86 T with the two reference strains indicated that the isolate showed 16S rRNA gene sequence similarities of 98.3 and 96.3 % to D. hominis DSM 7083
T and H. massiliensis 6401990 T , respectively. The relationship of strain AD1-86 T and its phylogenetic neighbours is shown in Fig. 1 . The robust clustering and delineation of strain AD1-86 T was supported by high bootstrap values.
The results of phylogenetic and chemotaxonomic analyses indicated that strain AD1-86 T should be classified as a member of the genus Dermabacter. The newly isolated strain could be distinguished from D. hominis DSM 7083
T by their low DNA-DNA hybridization value (48.2¡5.3 %). Phenotypic differences between the isolate and D. hominis DSM 7083
T were found in terms of the ranges of temperature, pH and NaCl at which growth occurred. In addition, the isolate was differentiated from D. hominis DSM 7083 T in being negative for alkaline phosphatase, but positive for trypsin and acid production from glycerol, as determined by API tests. The API Coryne profiles of strain AD1-86 T and D. hominis DSM 7083 T were similar, but marked differences were evident between these two strains and H. massiliensis 6401990 T (Table 1) . Strain AD1-86
T exhibited a lower level of MK-9 (46 %) and higher level of MK-7 (21 %) compared with D. hominis DSM 7083 T (75 and 4 %, respectively). Based on data from this polyphasic study, strain AD1-86 T can be categorized as representing a novel species of the genus Dermabacter, for which the name Dermabacter vaginalis sp. nov. is proposed.
Description of Dermabacter vaginalis sp. nov.
Dermabacter vaginalis (va.gi.na9lis. L. n. vagina sheath, vagina; L. masc. suff. -alis suffix denoting pertaining to; N.L. masc. adj. vaginalis pertaining to vagina, of the vagina).
Cells are Gram-stain-positive, non-motile, non-sporeforming, short rods (0.6-0.8 mm in width and 0.9-1.1 mm in length), facultatively anaerobic, catalase-positive and oxidase-negative. Colonies are creamy white, of low convexity and 1-2 mm in diameter after growth on DSM 92 agar plates at 37 uC for 2 days. Growth occurs with 0-8 % (w/v) NaCl (optimum 0.5 %), at pH 6-8 (optimum pH 7) and at 25-45 uC (optimum 37 uC). Using the API Coryne system, the following tests are positive: pyroglutamic acid-b-naphthylamide, 2-naphthyl-phosphate, 2-naphthyl- potassium gluconate, potassium 2-ketogluconate or potassium 5-ketogluconate. The main menaquinone is MK-9, followed by MK-8 and MK-7. The major fatty acids (w10 %) are anteiso-C 17 : 0 , anteiso-C 15 : 0 and iso-C 16 : 0 , and whole-cell hydrolysates contain ribose, galactose and glucose. The isomer of diaminopimelic acid is meso-diaminopimelic acid. The polar lipid profile is composed of diphosphatidylglycerol, phosphatidylglycerol, two aminolipids and one glycolipid.
The type strain, AD1-86 T (5KCTC 39585 T 5DSM 10050 T ), was isolated from human vaginal fluid. The DNA G+C content of the type strain is 62.6 mol%.
